1. Introduction. - We have been studying an alternative technology to glow discharge decomposition of silane [1, 2] for the production of thin film a-Si solar cells, using r.f. sputtering methods. The process has considerable industrial potential because of the large area, continuous processing capability and consequent low device cost. We have found that good quality a-Si can be produced by r.f. sputtering in a hydrogen-argon atmosphere. The hydrogen causes a reduction in the defect density and consequently a nine orders of magnitude change in the resistivity of the deposited film [3] . The quantum efficiency of photoluminescence, which has been shown to be a good measure of the density of states in the pseudogap [4] , is similar in our material to that for glow discharge material produced by the Dundee group [5] .
The production of r.f. sputtered a-Si with optimum electrical and optical properties for efficient solar cell fabrication and the influence of the metal contacts on device performance have been studied. Si is sputtered from a vacuum melted pure Si target in an argon-hydrogen atmosphere. An [5] and [6] . , 3 . The relationship between material properties and preparation conditions. -3.1 ELECTRICAL PROPER-TIES. - The dark conductivity of a-Si, aD, and the associated activation energy DE have been measured as a function of H2 pressures, pH, and substrates temperature, using multilayer (sandwich) devices which consist of a thin film of a-Si provided with ohmic contacts on opposite faces.
The concept of saturating the dangling bonds by H2 atoms is reflected in the conductivity of these films as shown in figure 1 where UD and AE have been plotted against pH. The dark conductivity of the a-Si films decreases by eight orders of magnitude when the H2 pressure in the sputtering chamber is increased from 0 to 4 x 10-4 torr. For higher H2 pressures the conductivity first saturates and then increases again. This perhaps indicates that newly formed localised states have been introduced by the hydrogen [7] .
Increasing the substrate temperature causes a decrease in aD for samples sputtered in a pure argon atmosphere. However [7] , but in the latter work the PC response shows two maxima with increasing pH.
All the optical data is consistent with the model that the amount of H2 incorporated in the sample is reduced as Tg in increased. In addition it is interesting to note that the photoconductivity reduces at high pH whereas the dark conductivity increases at high PHThis would be consistent with the excess hydrogen forming localised states in the a-Si. 4 . Metal : a-Si Schottky barrier solar cell structures.
-
The previous results in section 3 provide us with the required information to choose the optimum preparation conditions for making photoconductive a-Si (i) films with few localised states in the gap, so that a wide depletion region can be formed when a rectifying metal is in contact with the amorphous layer. We figure 6 . Open circuit voltages of 610 mV and short circuit current densities around 7 mA cm-' have been obtained, with a fill factor, f.f., of -0.4. This low value of f.f. seems to be due to the effect of the high bulk resistance of the a-Si layer.
Efficiencies of -2 % have been obtained from these devices (*). Such 
